Abstract
Disassortative mating, a process whereby mates are less similar than expected by chance, is a 47 assortative mate preference tends to restrict gene flow between social forms and might even 102 lead to speciation, a process that is not supported by the absence of genetic differentiation 103 between social forms at loci outside of the supergene (Avril et 
Materials and Methods

116
Sampling 117
Virgin queens (= young winged females) and males of Formica selysi were collected in central 118
Valais, Switzerland, in summer 2015 from 12 colonies in Finges (7°36'30" E, 4°18'30" N, 119 altitude: 565m) and 30 colonies in Derborence (7°12'56"E, 46°16'50" N, altitude: 1450m). The 120 social organization of each colony had been previously determined based on direct observations 121 of queens that warm up under stones in early spring, microsatellite genotyping, RAD-seq 122 genotyping and PCR-RFLP genotyping of SNPs diagnostic for social form (Avril et al., 2019 ; 123 (Rosset & Chapuisat, 2006) . Virgin queens or males from each colony were kept separate in 125 small plastic boxes, with workers from the same parent colony, at 24°C and under a relative 126 humidity of 50% (Avril et al., 2019) . The ants had access to water and ad libitum food. 127
Mate preferences 128
With mate choice experiments, we examined whether queens and males prefer to mate with 129 partners of the same or the alternative social form. In each trial, a single virgin queen and four 130 males, two from each social form, had the opportunity to mate. The queen and males originated 131 from different colonies of the same population. Males of alternative social forms were color-132 marked, with colors randomized across trials. Queens were unmarked. The queen and males 133 were transferred to a mating arena consisting of a box covered by a net (35 × 22 × 15 cm). Each 134 box had a masked label, so that during the mate choice experiment the observers were kept 135 blind with respect to the social origin of queens and males. For the mating trials, the boxes were 136 placed outdoor, in the morning and in daylight, which elicits flying and mating behavior (Reber, 137 Meunier, & Chapuisat, 2010). We monitored the behavior of queens and males until mating, if 138 any, or up to 30 minutes otherwise. Queens and males that did not mate in the first trial were 139 returned to their lab colonies and used in at most one other trial. 140
Genetic incompatibilities 141
To detect potential genetic incompatibilities between social forms, we assessed the success of 142 each mated queen at founding incipient colonies and producing brood. Immediately after 143 mating, the queen was isolated in a glass test tube labelled with a unique number, so that the 144 subsequent observers were kept blind to the social origin of the queen and her mate. Each tube 145 had water blocked by cotton wool at the bottom and was wrapped in aluminum foil for darkness, 146 which mimics independent claustral colony founding by solitary queens (Brütsch, Avril, & 147 Chapuisat, 2017) . In each incipient colony the number of eggs, larvae, cocoons and workers, as 148 well as the status of the queen (dead or alive), were recorded every other day over 80 days after 149 mating. 150
Statistical analyses 151
Mate preferences and queen mating propensity were analyzed with generalized mixed effect 152 models (GLMM), using a binomial error distribution. For mate preferences, we built a model 153 in which the response variable was the social origin of the queen's mate (monogynous or 154 polygynous, respectively). The social origin of the queen was included as fixed effect. Random 155 effects comprised colony of origin of queen and males, color marks, trial date, and whether the 156 queen or males did mate in the first or second trial, if any. A Wald test on the intercept was 157 used to detect significant departure from random mating. To estimate the power of this analysis, 158
we simulated 1'000 datasets with 20% of disassortative mating, a degree of deviation 159 comparable to the ones documented from field colonies (Avril et al., 2019 ). With our sample 160 scheme, the power to detect deviations from random mating of this magnitude was 92.3% and 161 77.3% for queens of monogynous and polygynous origin, respectively. For the mating 162 propensity of queens, the response variable was the mating status of the queen (mated or not) 163 at the end of the trial. The queen social origin was included as fixed effect, while random effects 164 comprised the trial date and whether the queen or males did mate in the first or second trial. 165
We explored whether genetic incompatibilities between social forms affected the success of 166 solitary queens at founding incipient colonies, as well as brood production in successful 167 colonies. For the success at founding incipient colonies, we used a GLMM with a binomial 168 error distribution. Colony success, i.e. whether the queen had survived until the end of the 169 experiment and succeeded in producing workers, was the binomial response variable. Queen 170 social origin, male social origin and the interaction between the two factors were included as 171 queens of polygynous origin, respectively; GLMM binomial, χ 2 1 = 14.1, P < 0.001). 191
Genetic incompatibilities 192
The success of incipient colonies did not depend on whether the founding queen had mated 193 with a male from the same or the alternative social form ( origin, but the difference was not statistically significant (Table 1; In summary, we found no evidence that disassortative mating contributes to stabilize the 284 polymorphism at the social supergene of F. selysi. Moreover, mate preferences or strong genetic 285 incompatibilities between social forms do not explain the pattern of asymmetric assortative 286 mating observed in the field, which probably reflects differences in mate availability and colony 287
development. Yet, queens of monogynous origin were more fertile than queens of polygynous 288 origin, which is consistent with the hypothesis that queens of monogynous origin are more 289 successful at independent colony founding. Differences between social forms in dispersal and 290 mode of colony founding might play a key role in the maintenance of the polymorphism. A 291 plausible scenario is that the monogynous form has higher success at colonizing novel habitat 292 patches, while the polygynous form outperforms the monogynous form in old, saturated habitat 293 patches (spatial heterogeneity in selection; Pedersen & Boomsma, 1999; Purcell et al., 2015) . 294
Heterozygote advantage might also contribute to stabilizing this genetic polymorphism 295 controlling ant social organization. 
